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SPECIFICATION 
TITLE OF THE INVENTION 

i 

Aqueous Emulsion Spinning Oil Agent 



1. 



2. 
1. 



I 
I 
i 

CLAIMS 

An aqueous emulsion spinning oil agent, characterized in that the 



spinning oil agent comprises a polyacrylamidc, with proviso that its molecular 
weight is from 50,000 to 20,000,000. 
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2. An aqueous emulsion spinning oil agent, characterized in that the 
spinning oil agent comprises a copolymer made of acrylamide and a monomer 
selected frc>m the group consisting of a carboxyl group-containing monomer, an 
alkyl carboxylate group-containing monomer and an aliphatic hydrocarbon 
monomer, with proviso that its molecular weight is from 50,000 to 20,000,000. 

3. The oil agent according to claim 2, wherein the carboxyl group-containing 
monomer is a rnonoethylenic unsaturated carboxylic acid. 

4* The oil agent according to claim 2 or 3, wherein the alkyl carboxylate 
group-containing monomer is a (mcth)acrylic ester or maleic ester of a linear or 
branched, natural or synthetic alcohol 

i 

3. DETAILED DESCRIPTION OF THE INVENTION 

i 

[Industrial Field of Application] 

The present invention relates to an aqueous emulsion spinning oil agent. 
More specifically, the present invention relates to an aqueous emulsion spinning 
oil agent which is suitable for providing safely and efficiently under excellent 
working environment with little scattering of an oil agent when oiling fiber under 

high-speed running in the spinning step of a synthetic fiber. 

i 

[Prior Art] j 

In recent years, in the step of producing fiber, the running speed of the 
yarn has been markedly increased for the purpose of high productivity and 
streamlinin'g. Especially in the spinning step of a synthetic fiber such as 
polyester or nylon, while conventional take-up speed is 1,000 to 1,500 m/minute, 
speeding up is achieved to a speed of 3,500 to 7,000 m/minute even though the 
process is somewhat different from the conventional process. 



I 
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Incidentally, in order to smoothly progress the operation in the spinning 
step as described above, thereby improving the quality of the yarn, the spinning 
oil agent is Joiled by a method such as a roller touch method, a nozzle oiling 
method or tjhe like. This spinning oil agent gives a fiber yarn some properties 
such as smoothness and antistatic property. However, with the advancement in 
the speeding up of the spinning step as mentioned above, there is a marked 
increase in scattering of oil that has not caused any problems conventionally, 
such as scattering of an oil from an oiling roller or a nozzle guide immediately 
after the spinning, scattering of an oil by an interlacer for converging yarns, or 
scattering of an oil with a traverse guide immediately before the take-up. 
Therefore, not only the working environment is worsened, but also there are 

i 

serous problems from the aspect of safety of the workers and the aspect of 
economic disadvantage. 

In view of the above, the development of an oil agent in which the desired 
properties are obtained when oiling on the fiber yarn under high-speed running 
with smaller scattering of an oil, and with a little loss of the oil agent has been 

earnestly desired by various fiber manufacturers. 

i 

Conventionally, in order to prevent scattering of an oil of the spinning oil 
agent, an attempt has been made to prevent scattering of an oil by adding silicone 
or a fluorine-based active agent to an aqueous emulsion spinning oil agent to 
lower a surface tension, and improve affinity to the fiber. 
[Problems to Be Solved by the Invention] 

However, the above-mentioned oil agent is insufficient in the prevention 
of scattering of an oil under high-speed running from the fiber yarn. 

i 

[Means to Solve the Problems] 
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In view of the actual circumstance as mentioned above, the present 
inventors have intensively studied in order to obtain a spinning oil agent for 
exhibiting preventive property for scattering of an oil for the fiber yarn under 
high-speed running. As a result, the present invention has bee accomplished. 

Specifically, the present invention is an aqueous emulsion spinning oil 
agent, characterized in that the spinning oil agent comprises a polyacrylamide, 
with provi Jo that its molecular weight is from 50,000 to 20,000,000; or an 
aqueous emulsion spinning oil agent, characterized in that the spinning oil agent 
comprises a copolymer made of acrylamide and a monomer selected from the 
group consisting of a carboxyl group-containing monomer, an alkyl carboxylate 
group-containing monomer and an aliphatic hydrocarbon monomer, with proviso 
that its mol'ecular weight is from 50,000 to 20,000,000, 

The carboxyl group-containing monomer in the monomer for forming the 
copolymer in the present invention includes monoethylenic unsaturated mono- or 
polycarboxylic acids, and acid anhydride thereof or salts thereof, including, for 
example, (meth)acrylic acid, crotonic acid, maleic acid, itaconic acid, fumaric 
acid, maleic anhydride, and salts thereof (alkali metal salts, ammonium salts, and 
the like). ; 

The alkyl carboxylate group-containing monomer include (meth)acrylate 
of a linear or branched, natural or synthesized alcohol having 1 to 26 carbon 
atoms, including, for example, methyl (meth)acrylate, ethyl (meth)acrylate, octyl 

(meth)acrylate, 2-ethylhexyl (meth)acrylate, decyl (mcth)acrylaie, lauryl 

I 

(meth)acrylate, myristyl (meth)acrylate, stearyl (meth)acrylate, and mixtures of 
two or more kinds thereof. 



The 



aliphatic hydrocarbon monomer includes those having 2 to 20 carbon 
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atoms, including, for example, ethylene, propylene, butene, isobutylene, pentene, 
diisobutylenc, octene, dodecene, octadecene, isoprene, and the like. Among 
them, butene and isobutylene are preferable* 

In addition, besides the above-mentioned monomers, other monomers, for 
example, a hydroxy! group-containing monomer and a sulfonic acid group- 
containing monomer can be used together, if necessary. 

The jhydroxyl group-containing monomer includes monoethylenic 

i 
i 

unsaturated alcohols, such as aryl alcohols; a polyol-ether from a monoethylenic 
unsaturated alcohol and a polyol, or a polyol-ester of the polyol and a 
monoethylenic unsaturated carboxylic acid, including, for example, 
poly(oxycthylcncoxypropylene) glycol monoaryl ethers and hydroxyethyl 
(met h)acry late, hydroxypropyl (meth)acrylate, triethylene glycol (meth)acrylate, 
and the like. 

Thelsulfonic acid group-containing monomer include aliphatic or 
aromatic vilnylsulfonic acids, including, for example, vinylsulfonic acid and 
vinyltoluenesulfonic acid; (meth)acrylsulfonic acids, including, for example, 
sulfopropyj (meth)acrylate, 

As the combination of these monomers, the monomers can be arbitrarily 
selected. Especially preferred ones are acrylamide alone or a combination 
thereof with a monoethylenic unsaturated carboxylic acid (or a salt thereof). 

In tlie (co)polymer (referring to the polyacrylamide and/or the above- 
mentioned 'copolymer; hereinafter referred to the same), the amounts of each of 
the monomers are as follows on the basis of the weight of the entire monomers. 



The 
from 70 to 



amount of acrylamide is usually from 50 to 100%, and preferably 
100%. 
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The amount of the carboxyl group-containing monomer is usually from O 
to 50%, and preferably from O to 30%, 

The amount of the alkyl carboxylate group-containing monomer is usually 
from 0 to 30%, and preferably from 0 to 20%. 

The amount of the aliphatic hydrocarbon monomer is usually from 0 to 
30%, and preferably from 0 to 20%. 

The Lmount of the other monomer is usually 50% or less, and preferably 
30% or less of the weight of the entire monomer. When the weight of the other 
monomer exceeds 50%, the preventive property of scattering of an oil is 
worsened. 

The molecular weight of the (co)polymer is from 50,000 to 20,000,000 

i 

and preferably from 200,000 to 15,000,000. When the molecular weight is less 
than 50,000, the preventive property of scattering of an oil from the fiber yarn 
under high-speed running is not sufficient, and when the molecular weight 
exceeds 20j000,000, the viscosity of the emulsion becomes high, the uniform 
deposition of the oil agent is worsened, so that fluff is generated in a large 
amount. 

Concrete examples of the (co)polymer are 

polyacrylaiiide (MW 6,000,000), polyacrylamide (MW 2,000,000), an 

i 

acrylamide(95)-sodium acrylate(5) copolymer (MW 10,000,000), an 

i 

acrylamide|(70)-sodium acrylate(30) copolymer (MW 15,000,000), and the like. 
The numerical figures in the parentheses "( )" express % by weight to the 
weight of the entire monomers. Hereinafter referred to the same. 

(co)polymer may be usually water soluble or water-emulsifiable. 
\ (co)polymer according to the present invention contains a mineral oil, 



The 
The 



i 
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a natural fat or oil, a synthetic ester oil or the like as a smoothening agent 
ingredient, and the (co)polymer is added to aqueous emulsions of a base oil 
further conjaining various surfactants as emulsifying agent and anti-static agents, 
and optionally additives such as antioxidants and anticorrosive agents, to be used 
as an oil agent of the present invention. 

The smoothening agent includes mineral oils, such as purified spindle oil 
and liquid paraffin; natural fats and oils, such as coconut oil and castor oil; 
synthetic ester oils, such as saturated fatty acid esters, such as isostearyl laurate, 
butyl stearalte, 2-ethylhexyl palmitate, an ethylene oxide(hereinafter ethylene 
oxide being abbreviated as EO) (2 moles) adduct laurate formed between lauryl 

i 

alcohol and 2 moles of EO, a propylene oxide (hereinafter propylene oxide being 
abbreviated as PO) (2 moles) adduct dilauratc in which 2 moles of bisphenol PO 
is added; polyethers such as EO and PO adduct of a monohydric alcohol having 
1 to 6 carbon atoms, including, for example, an EO/PO random adduct of butanol 
(molecular weight: 1,400), an EO and PO copolymer of a polyhydric alcohol 
(molecular jweight: 2,000), and the like. 

The ingredients of the emulsifying agent and the antistatic agent include 
nonionic surfactants, such as polyoxyalkylene alkyl ethers, polyoxyalkylene 
alkyl allyl ether, and polyoxyalkylene fatty acid esters; anionic surfactants such 

as alkyl sulifates, fatty acid soaps, alkyl phosphoric esters (salts thereof), alkyl 

t 

sulfonates (salts thereof), and the like, 

i 

Further, there may be optionally added an additive such as an antioxidant, 
an anticorrosive agent, a metal abrasion preventive, a silicone for improving the 
wetting property, a fluorine-based active agent, or the like. 



The 



amount of each ingredient to be blended is not limited as long as the 
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effects of the present invention are not hindered, and is optionally chosen 
according to the purpose of the oil agent. 

The concentration (solid content) of the emulsion in the base oil is usually 
from 5 to 25%. The emulsion is produced by a conventional method. 

In the aqueous emulsion spinning oil agent of the present invention, the 
amount of the (co)polymer is usually from 0.01 to 10%, preferably from 0.05 to 
5%, on the basis of the weight of the base oil. When the amount of this 
(co)polymer is less than 0.01%, the preventive property of scattering of an oil 

from the fiber yarn under high-speed running is not sufficient, and when the 

i 

amount exceeds 10%, the viscosity of the emulsion becomes high, the uniform 
deposition of the oil agent is worsened, so that fluff is generated in a large 
amount. 

The spinning oil agent of the present invention can be applied to a 

I 

synthetic fiber such as a polyamide fiber or a polyester fiber. As the form of the 
fiber, it is usually applied to a filament yarn, 

The amount of deposition of the spinning oil agent of the present 
invention varies depending upon the kinds, shapes, thicknesses, and the like of 
the fiber, and the amount of deposition is usually from 0.2 to 1 .5% (pure content), 
and preferably from 0,4 to 1%, based on the weight of the fiber. The spinning oil 

agent of the present invention is usually used in the spinning step as an oiling 

i 

agent in the step of producing fiber. The oiling method is not particularly limited, 
and any one of a roller oiling method, a nozzle oiling method, a spray oiling 
method or the like may be employed. 
[Examples] 

The (present invention will be described more specifically hereinbelow by 
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means of Examples and Comparative Examples, without intending to limit the 
present invention thereto. The details of the oil agent ingredients used in 
Examples and Comparative Examples are as follows. 
Polymer 1: Polyacrylamide (MW 6,000,000) 
Polymer 2: Polyacrylamide (MW 4,000,000) 

Polymer 3: Polyacrylamide(95)-sodium acrylate(5) (MW 10,000,000) 
Polymer 4: 1 Polyacrylamidc(70)-sodium acrylate(30) (MW 15,000,000) 
Smoothening Agent 1: Liquid paraffin (100 seconds) 
Smoothening Agent 2: 2-Ethylhexyl stearate 

Smoothening Agent 3: Bisphenol APO(2) EO(2) dilaurate (dilauryl ester of 
bisphenol APO(2 moles) and EO(2 moles), the same expressions being used 
hereinafter) 

Active Agdnt 1; EO(3) adduct of oleyl alcohol 

Active Agent 2: EO(20) adduct of hydrogenated castor oil 

Active Agent 3; Diethanolamide oleate 

Active Agent 4: Sodium alkyl sulfonate 

Active Agent 5: Sodium alkyl phosphate 

Active Agent 6; Sodium dioctylsulfosuccinate 

Additive 1: Modified polyether of dimethyl polysiloxane (SH3771, 

manufactured by Toray Silicone Co., Ltd.) 

i 

Examples 1 to 6 and Comparative Examples 1 to 3 

The 'compositions of the oil agents of the present invention and the 
comparative oil agents (excluding water) are shown in Table 1. 
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Table 1 












Ex. No. 




Comp. No. 




1 


2 


3 4 5 


6 


1 2 3 



Polymer I 0.4 0.4 0.4 



2 0.4 

3 0.4 

4 0.4 



Smoothen- 


i 


15 






15 


15 










ing 


2 

i 


49 


64 


49 


49 


49 


64 


64 


44 


47 


Agent 


3 






15 










15 


15 


Active 


jl 


10 


10 


10 


10 


10 


10 


10 


10 


10 


Agent 


i 

2 


20 


20 


20 


20 


20 


20 


20 


20 


20 




1 

3 


3 


3 


3 


3 


3 


3 


3 


3 


3 




4 

1 


2 


2 


2 


2 


2 


2 


2 


2 


2 




5 


1 


1 


1 


1 


1 


1 


1 


1 


1 




i 

6 

! 
















5 





Additive jl 2 



Water was added to each composition of Table 1 to prepare a 10% 
aqueous emulsion, to give an oil agent of the present invention. The method of 
adding the polymer was carried out by adding a given amount of a 1% aqueous 
solution of the polymer to an aqueous emulsion of a base oil excluding the 
polymer, to give a 10% emulsion of each composition, to give an oil agent of the 
present invention. Each of the resulting oil agents and the comparative oil agents 
was oiled from a nozzle to unstrctched yarn of polyethylene terephthalate, and 
spun at a take-up speed of 7000 m/min to give a filament of 75 de/36 fil. 

The Resulting filament was determined for an amount of the oil agent 

I 

deposited (%) (Test 1), a coefficient of friction between fiber and metal (Test 2) 

I 

and fluff (Test 3), and at the same time the scattering states of the oil agent were 
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visually observed for the oil agent immediately after oiling, at the interlacer 
member, and at the traverse guide member (Test 4). The results are shown in 
Table 2. 

Table 2 



Ex. No. 



Comp. No. 



Test 1 0.82 0.81 0.84 0.82 0.81 0.80 

2 0.25 0.23 0.27 0,24 0.23 0.24 

3 none none none none none none 



0.38 
0.23 
none 

X 



0.40 0.40 

0.25 0.24 

none None 

X X 



(1) Amount of Oil Agent Deposited (%) (Test 1) 

About 2 g of filament yarn after take-up was sampled, and the oil agent 
deposited was extracted with 20 ml of ether using a rapid residual fat extractor 

manufactured by Tokai Keiki K.K. 

j 

(2) Coefficient of Friction Between Fiber and Metal (Test 2) 

The filament yarn after take-up was subjected to fictional running using a 
running yarn method friction tester manufactured by Eiko Sokki K.K, over a 
metal pin (satin-finished with rigid chromium plating) having a diameter of 
50 mm at ah initial tension (Tl) of 20 g and a running speed of 300 m/min, and 
yarn tension after the friction (T2) was determined. The coefficient of friction 
was calculated from the following formula. 

Coefficient of Friction Between Fiber and Metal 
= [In (Tl^T2)]/0, 
wherein 0 is an angle of friction. 
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(3) Fluff (Test 3) 
The presence or absence of the generation of fluff on the end side of 

cheese bobbin after winding (the take-up) was visually observed. 

(4) Scattering State of Oil Agent (Test 4) 
The scattering state of the oil agent at the time of oiling the oil agent was 

visually observed as follows: 

i 

O : hardly any scattering of an oil agent being found; and 
X : scattering of an oil agent being found in a large amount 

It can be seen from the results of Table 2 that all of the oil agents of the 

i 

present invention showed smaller amounts of scattering of the oil agents, and had 

i 

the same level of performance as the comparative oil agents regarding the 

i 

coefficient of friction between fiber and metal, 
[Effects of the Invention] 

The spinning oil agent of the present invention controls the scattering 
from the fiber yarn especially under high-speed running, so that the agent does 
not cause any problems such as loss of an oil agent and worsening of the 
working environment. 

Since the above effect is exhibited, the oil agent of the present invention is 
especially useful as an oil agent for a high-speed spinning in a synthetic fiber. 



Patent Applicant Sanyo Chemical Industries, Ltd. 
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